Chlormethiazole was used as sedation in a series of patients havinR SltrRery under epidural anaesthesia. Results are reported and discl/ssed.
INTRODCCTION
In most cases of major surgery performed under epidural block, some form of sedation or light general anaesthesia is desirable for patient comfort.
Chlormethiazole (Hemineurin -Astra) is a powerful sedative and anticonvulsant, derived from Vitamin B I (thiamine) and has been used widely in the management of alcohol withdrawal symptoms including delirium tremens, obstetrics, and in the treatment of status epilepticus.
Chlormethiazole is available as capsules containing chlormethiazole base 192 mg in arachis oil 384 mg, and as a 0.8% infusion solution containing chlormethiazole edisyhte 4 g in glucose solution 500 ml for intravenous use.
The aim of this study was to assess the value of chlormethiazole infusion as sedation during epidural block.
METHODS

Subjects
Sixty adult patients, aged from 18-80 years, scheduled for elective surgery (Table 1) under epidural analgesia and in the A.S.A. fitness categories 1-3 (ASA 1963) were selected. All patients were informed of the nature of the study, but separate consent was not obtained. 
Drug Administration
Premedication was with papaveretum 0.3 mg/Kg and scopolamine 0.006 mg/Kg administered intramuscularly one hour prior to thc start of the epidural procedure. Bottles containing 500 ml of chlormethiazole edisylate (Hemineurin) were used. Administration early in the series was via a peripheral vein using a burette and "Dial-a-Flo" device (Sorenson Research Co.). Later a volumetric pump (McGaw) was used. An intravenous infusion was inserted into both arms, one being used for fluid therapy, and the other for the chlormethiazole infusion. All patients received oxygen at the rate of 2 litres/min via an intranasal catheter.
The epidural block was performed after induction of sleep at the spinal level appropriate to the procedure, i.e. T7 -L3. Bupivacaine 0.5% with adrenaline 1 :200,000 was used.
Anaesthesia and Infensire Care, 1978 Observations (a) Pulse rate and blood pressure (b) Sleep time following start of chlormethiazole infusion (c) Volume required to induce sleep (d) Maintenance rate (ml/hour) (e) Arterial blood gases during the procedure (f) Duration of surgery (g) Dose of drug (h) Time for patient to respond following cessation of infusion (i) Post operative assessment. All patients were visited on the third post operative day, and the vein used for chlormethiazole infusion assessed for thrombophlebitis. Also, the patients were questioned as to their approval and acceptance of the technique.
RESULTS
Figures are mean ± standard deviation.
Induction
At an infusion rate of 20 ml/min, sleep occurred in 3 ± 1 minute. The average induction dose was 60 ± 20 ml. In all patients induction was smooth and pleasant with 3 patients describing a temporary nasal stuffiness or itchiness.
Following induction, pulse rates rose in 53 patients (mean rise of 21 ± 14 beats/minute); in 7 patients, there was a decrease in pulse rate (mean fall of 12 ± 3 beats/minute). Blood pressure remained stable following induction of sleep in most patients with 7 patients recording a rise in blood pressure (18 ± 8 mm Hg), and 7 patients recording a fall in blood pressure (16 ± 10 mm Hg). Fo11owing the epidural block a fall in blood pressure was noted in a11 patients.
Maintenance
The flow control device initially was set to 210 ml/hour while the patients were being placed on the operating table. Often, at this time, patients could easily be roused and converse with the anaesthetist, but all were judged to be well sedated.
Flow rates during the procedure were adjusted to maintain a "just rousable" state. It was found necessary to progressively reduce maintenance flow rates to obtain this light state, thus, by 1 hour following the induction, flow rates were reduced to 125 ml/hour, and by the end of the second hour -to 50 ml/hour. All patients were successfully maintained with chlormethiazole alone. In two patients the duration of the surgery exceeded the duration of the epidural block and general anaesthesia was substituted.
Arterial Blood Gases
Blood samples were taken after the peritoneal cavity was opened, 60 minutes following induction.
The mean arterial PaO~ level recorded was 135 ± 13 mm Hg, and the PaCO:! level was 40 ± 6 mm Hg. The lower PaCO z levels were obtained in the group of patients over 60 years of age, and those with pre-existing respiratory disease.
Recovery
The chlormethiazole infusion was reduced to 30 ml/hour on closing the peritoneum in abdominal surgery. The average duration of surgery was 130 ± 60 minutes. The dose of chlormethiazole infused was 330 ± 115 ml. The longest procedure in this series was a micro-surgical operation which lasted 550 minutes.
Patient's response on ceasing infusion was rapid. All patients were able to respond correctly to a command within 3 minutes. Patients tended to be in a state comparable to normal sleep from which they were readily roused. Recovery was smooth and uneventful. Post operative restlessness and nausea did not occur.
Ward Visit
All patients found the technique pleasant and there were no unfavourable comments. All patients were completely amnesic for the perioperative period. This amnesia began with the infusion and ended about the time the patient became aware of pain several hours after he actually left the recovery room.
Local venous complications were uncommon, with two patients showing a very slight thickening at the site of insertion of the infusion, and five patients who developed slight bruising.
DISCUSSION
Chlormethiazole was first used as an anaesthetic agent by Laborit et al. (1957) , who demonstrated its rapid hypnotic action following intravenous injection. There was no analgesic effect, and patients reacted to painful stimuli. This lack of analgesia prompted Dundee (1958) to conclude that chlormethiazole was not a satisfactory supplement for general anaesthesia. He found that although it was a good hypnotic, lack of analgesic properties made it generally inferior to thiopentone. Gabrielsson et al. (1961) on the other hand, concluded that chlormethiazole was a "serviceable hypnotic, particularly for the elderly undergoing skeletal surgery". Their clinical observations had suggested relative freedom from cardiovascular and respiratory depression with this agent.
This was confirmed by Wilson et al. (1969) , who showed that there was little change in cardiac output, blood pressure and central venous pressure following administration of chlormethiazole. However, heart rate was found to be markedly increased. In addition, rapid emergence with short recovery time was noted.
The pharmacokinetics in man (Moore et al. 1975) , show an initial distribution phase of 0.54 hours followed by an elimination phase of 4.05 hours after intravenous infusion.
Chlormethiazole was used as se.dative cover for epidural analgesia by Wilson (1970) . Subsequently, epidural block and chlormethiazole infusion were combined in the management of pre-::clamptic toxaemia during labour (Moir et al. 1972) .
In this study chlormethiazole given by intravenous infusion produced in patients the appearance of normal sleep from which they were easily rouse.d. The depth of sleep was easily controlled and the degree of sedation could be varied according to the patients needs. Elderly patients tolerated chlormethiazole well.
No patients complained of the stinging sensation in the perfused vein as described by Galizia et al. (1975) and Gabrielsson et al. ( 1961 ) . The most common complication was nasal irritation. Three patients complained of this during induction. Excessive airway secretions were not seen, and the patients were able to easily maintain their own airway. Oropharyngeal airways were not required.
The tachycardia observed by Wilson et al. ( 1969) was seen in this study. However, it was usually short lived with pulse rates tending to decrease one hour after induction. Moderate tachycardia is a property of the drug which is useful in counteracting the bradycardia usually associated with epidural analgesia.
Chlormethiazole was found to have cumulative effects making it necessary to reduce flow rates during the procedure. If this was not done, excessive sedation occurred.
The high incidence of thrombophlebitis described by other workers (Duffus 1968 , Wilson et al. 1969 , Gabrie1sson et al. 1961 was not found in this series. This may be due to the relatively short duration of infusion. All infusions were removed in the recovery room immediately on cessation of surgery.
The amnesia caused by chlormethiazole has been reported (Wilson 1970) , but the completeness of this was unexpected. This is a desirable featur~ of the drug. CONCLUSION Chlormethiazole (Hemineurin) infusion is a good technique for providing sleep cover during operations performed under epidural block. Its lack of cardiovascular and respiratory depression make it suitable for use in the elderly.
